The resulting relaxation spectra at high and low concentrations are the generalizations (to the case of arbitrary polymeric fractals) of the well-known Rouse-like and Zimm-like spectra for linear polymers. The effective medium theory is extended to include an approximate dynamical description of excluded volume effects (but not entanglements) and also to account for polydispersity. In the presence of a power-law mass distribution (with a high mass cutoff) an « anomalous screening » regime is possible in which the effective fluid propagator G(k) ~ k-03B1, with 0 03B1 2. In most cases, both 03B1, and an exponent describing the divergence of the zero-frequency viscosity with the high mass cutoff, are determined uniquely by a self-consistency requirement. However, there are notable exceptions, including the percolation model. The theory is used to calculate various exponents describing the dynamical behaviour of a polymer sol-gel system close to its critical point.
A theory is presented of the dynamics of a solution of flexible chain macromolecules of arbitrary selfsimilar connectivity (« polymeric fractals »). The methods used are a Kirkwood approximation/effective medium theory of hydrodynamics, and a scaling theory of fractal correlations based on the idea of the spectral dimension.
The resulting relaxation spectra at high and low concentrations are the generalizations (to the case of arbitrary polymeric fractals) of the well-known Rouse-like and Zimm-like spectra for linear polymers. The effective medium theory is extended to include an approximate dynamical description of excluded volume effects (but not entanglements) and also to account for polydispersity. In the presence of a power-law mass distribution (with a high mass cutoff) an « anomalous screening » regime is possible in which the effective fluid propagator G(k) ~ k-03B1, with 0 03B1 2. In most cases, both 03B1, and an exponent describing the divergence of the zero-frequency viscosity with the high mass cutoff, are determined uniquely by a self-consistency requirement. However [1, 2] , and also in a variety of kinetic growth models which have been studied recently [3] [4] [5] .)
The dilatation symmetry of a fractal manifests itself in various ways. For example, the mass M of a fractal is related to its linear size, R, by a power law where df, the fractal dimension [6] , describes also the power-law correlations of the internal monomer concentration c(r) :
In general though, it is important to [3] [4] [5] . [11, 12] for linear polymers.
The dynamical theory is possible because the generalized Laplacian operator, defined in a manner suggested by the conductivity problem on a fractal network, may also be used to describe the thermodynamic force on a polymeric fractal ( exponent characterizing the diffusion of a particle on the fractal. The Green function for diffusion, P(r, r', t), which is the probability that a diffusant. particle, initially at the point r, is found at the point r' after a time interval t (where r and r' are points on the fractal) is given by This may be averaged to give a translation-invariant quantity, P(r, t) = ( P(0, r, t) ). [23, 27] (this is a consequence of the central limit theorem). Hence the use of (5.2) (or (5.4) (ii) In the dilute regime (i.e., H &#x3E; L) the viscosity increment is given by which has the same limiting behaviour as given in equations (4.39), (4.40), except that the value of df is that given by equation (5 . 5) above.
(iii) In the screened regime (H L), the viscosity increment is given by which has high and low frequency limits given by equations (4.43), (4.44) , again subject to the use of the new § in these equations.
In general, the screening of excluded volume at high c means that the relevant values of df to be used in equations (5. 7) and (5. 8), at low and high concentrations respectively, will be different. This fact has various consequences for the concentration depen-dence of 6q(cv) in the overlapped regime. These effects may be explored using the idea of blobs (4 The pair of self-consistent equations (7.1), (7.2) i.e., any value on the step discontinuity described by (7. 8 [32, 33] . For the percolation model, it is also possible to obtain an estimate of y' using an heuristic analogy with a superconducting network at percolation [2, 33] . This leads to a value of y' = 0.32, which lies roughly mid-way between the Zimm-like (y = 0) and Rouse-like (y = 0.62) limits, (suggestive perhaps of explanation (i) above) and which appears to agree broadly with experiments [2] . Again 
